Prolonged pregnancy and the risk of post-maturity are of major interests for obstetricians. A prolonged pregnancy is commonly defined as a gestational age of 42 completed weeks or more (i.e. 294 days or more). Prolonged pregnancy is not synonomous with post-maturity, which is a clinical syndrome thought to be a consequence of a failing placental function. 1, 2 Several events and outcomes of pregnancy have a familial background, e.g. low birthweight-for-gestational-age, 3, 4 pre-term delivery, 5 and pre-eclampsia. 6, 7 Only a few studies have been performed concerning the correlation of gestational age across generations. In a couple of studies a low correlation for all gestational age across generations was reported. 8, 9 A recent study indicates a trend of increasing number of post-term births as the gestational age at mother's own birth increases. 10 A Norwegian study found a relative risk of 2.2 in subsequent birth if the first birth was post term. 11 The main objective in our study was to test the hypothesis of recurrence of prolonged pregnancy across generations which has not, to our knowledge, yet been performed and also the recurrence of prolonged pregnancy in subsequent births.
Methods

Subjects
Data in the Medical Birth Registry at the National Board of Health and Welfare in Sweden have been collected since 1973. The register is based on standardized collected data from maternity health centres, delivery units and paediatric examinations on all pregnancies ending with a delivery. Approximately 1% of all deliveries are missing from the register. 12 The information is linked to the unique personal identification number of the child and the mother. Data from ledgers at delivery units in the counties of Västerbotten and Västernorrland (northern Sweden), occurring in 1955 to 1972, were collected by a unit connected to Umeå University. This register includes 123 819 births. Information on all deliveries of inhabitants in the area was extracted from the Medical Birth Registry of 1973 to 1990. This data set was added to the register of 1955 to 1972 yielding a total cohort of 248 907 births.
In the cohort 49 439 mother-daughter pairs (with events of delivery for both generations) were identified. Pairs, where either mother or daughter was part of a multiple birth, were Background We conducted a cohort study in an attempt to determine whether prolonged pregnancy in mother is a risk factor for prolonged pregnancy in daughter, and if previous prolonged pregnancy is a risk factor for prolonged pregnancy in subsequent pregnancy.
Methods
Data from the Swedish Medical Birth Registry were combined with a local registry of births . Mother-daughter pairs (with events of delivery in each generation) were identified. Relative risk (RR) and its 95% confidence interval (CI) were calculated and population attributable proportion was estimated when appropriate.
Results
If mother had had prolonged pregnancy at delivery of daughter the relative risk (RR) of prolonged pregnancy in daughter was moderately raised (RR = 1.3; CI : 1.0-1.7) with population attributable proportions ranging between 2.1% and 4.6%. If previous pregnancy had been prolonged, the RR of prolonged pregnancy at subsequent birth was increased 2-3 fold with population attributable proportions of 12.5% to 15.8%. Possible confounders such as mother's parity, age and maternal age did not alter the risks.
Conclusions Although moderate, prolonged pregnancy in mother may be a risk factor for prolonged pregnancy in daughter. A previous prolonged pregnancy increases the risk of prolonged pregnancy in a subsequent birth. However, the familial factor of prolonged pregnancy explains just a minor part of its occurrence in the population (due to small population attributable proportions).
excluded thereafter, resulting in a net sample of 48 076 motherdaughter pairs. Secondly, each of two daughters and their first and sometimes second deliveries (either sex) were identified. Information on last menstrual period was only available for about 10% of deliveries in mother-generation, whereas information on gestational age was nearly complete for deliveries of daughters ( Figure 1 ). Cases with gestational age Ͼ45 completed weeks were excluded as probable errors in the mother-generation; all deliveries in the daughter-generation were р45 completed weeks. Two sets of data were constituted; one set for comparison in the individual where all subjects with information of gestational age was included in both generations and a subset for comparisons across generations ( Figure 1 ). Information on parity was missing in 0.7% of pregnancies of mothers and was nearly complete in pregnancies of daughters. Elder daughter was firstborn in 43.3% of cases and mother was multi-para (parity 2-9) in 55.7% at delivery of elder daughter (remaining deliveries had missing information). Elder daughter was primipara in 98.3% of her first deliveries and younger daughter primipara in 97.9% of her first deliveries. The incomplete primiparity for elder and younger daughters' first deliveries may imply previous delivery outside Sweden, missing information (of previous delivery) or misclassification. Information on maternal age was almost complete for every subject. Birth year of the mothers of the two daughters were 1911-1955, the daughters 1955-1976 and the offspring of the daughters [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . The offspring of the daughters were males in 50.9% and females in 49.1%. The median age (and the 10th and 90th percentiles) of the subjects are shown in Tables 1 and 2 .
Methods
We used the internationally recommended standard definition of prolonged pregnancy (endorsed by the World Health Organization [WHO] in 1977 and the International Federation of Gynecology and Obstetrics [FIGO] in 1986) as a gestational age of у42 completed weeks (i.e. у294 days). Term pregnancy included gestational age of 37-41 completed weeks (259-293 days), and consequently, pre-term pregnancy was defined as gestational age Ͻ37 completed weeks (or Ͻ259 days). The last menstrual period and the date of birth were the basis for assignment of gestational age in all subjects of mother-generation. However, the use of ultrasound for gestational length assessment was generally introduced during the period of 1984-1992 in different clinics involving the majority (62.7%) of pregnancies in daughter-generation.
The present study is a cohort study of two birth-giving generations. The relative risk (RR) and its 95% confidence interval (CI) were calculated for the following three comparisons and the population attributable proportion (= p(RR -1)/[1 + p(RR -1)], p = the proportion exposed in the population)-which is the proportion of cases in the population that should not have occurred, had the exposed had the incidence of the unexposed -was calculated when appropriate:
(1) The risk for the daughters to have prolonged pregnancy if mother had had prolonged pregnancy at the delivery of the daughter.
(2) The risk of a prolonged subsequent pregnancy if prolonged pregnancy had occurred previously.
(3) The risk of prolonged pregnancy if sister had had prolonged pregnancy.
The reference group in calculation of relative risk of prolonged pregnancy was subjects with term pregnancy. The data were also analysed with logistic regression.
Statistical analysis was done using the Statistical Package for Social Sciences, Version 7.0 (SPSS, 1995) and Epi Info, Version 6.03 (1996) .
Results
The prevalence of prolonged pregnancy was higher in the mother-generation compared to the daughter-generation (Table 1) . Range of gestational age and maternal age is shown in Tables 1 and 2 . The relative risk for the daughter to have prolonged pregnancy if mother had had prolonged pregnancy at the delivery of the daughter was moderately raised in the majority of comparisons and the population attributable proportions were small ( Table 3 ). The relative risk of prolonged pregnancy at subsequent pregnancy if prolonged pregnancy occurred at previous pregnancy was increased 2-3 fold in daughters and the population attributable proportions of prolonged pregnancy were 12.5-15.8% (Table 4 ). The risk of prolonged pregnancy in the younger daughter was elevated if the elder daughter had had prolonged pregnancy in either of her deliveries (Table 5) .
To study the influence of potential confounders, such as mother's age (below or above 35 years of age), parity of mother and age of daughter, we used logistic regression. However, the risks were unaltered using such analyses. The relative risk of prolonged pregnancy among daughters if mother had had prolonged pregnancy at both of her deliveries could not be calculated because there were too few subjects. a Exposed = daughter whose mother had prolonged pregnancy with daughter.
b Unexposed = daughter whose mother did not have prolonged pregnancy with daughter. a Exposed = previous pregnancy prolonged.
b Unexposed = previous pregnancy not prolonged.
Discussion
Although moderate prolonged pregnancy in mother may be a risk factor for prolonged pregnancy in daughter. A previous prolonged pregnancy increases the risk of prolonged pregnancy occurring at a subsequent birth. The question of how to determine accurately the expected date of delivery is of great importance in the clinical management of fetal well-being, fetal growth and events at delivery and during the neonatal period. The issue of the normal length of singleton pregnancy is not yet settled. [13] [14] [15] [16] [17] [18] [19] The last menstrual period has historically been the basis for assigning gestational age. There is a great variation in cycle length, not only between women, but also, within the individual. Furthermore, the variability in cycle length is more pronounced for younger women. 16 The curve of conception in relation to last menstrual period shows a skewness towards late conception. 20 Mothers aged у35 tend to give birth 2 days earlier than those Ͻ35 which might reflect a shortening in cycle length with increasing age. 21 Ultrasonic fetal biometry can be used to estimate gestational length if performed before mid-pregnancy. 19 In the present study gestational age was assigned by last menstrual period in all subjects in the mother-generation but only in part in the daughter-generation. Gestational length was ultrasound corrected in 62.7% of pregnancies in the daughtergeneration. The prevalence of prolonged pregnancy differed between mother-generation and daughter-generation (Table 1) , which might be due to the introduction of ultrasound technique and so-called term-correction. 16, 22 In a literature review, the incidence rates for post-term pregnancy ranged from 4% to 14%, with an average of about 10%. 11 The level of prolonged pregnancy in our study complies with these figures and was also similar to the findings in a study of approximately 427 000 Swedish singleton births, where 12.6% of women in the total data set or 10% in a subset (with gestational age assigned by certain menstrual dates) gave birth post term. 21 The final sample of comparisons across generations consisted of mothers delivered in the Department of Obstetrics and Gynecology in Umeå-the residential town in Västerbotten county, which receives admissions from the rest of the region. The daughters were delivered in all 19 delivery units in Västerbotten and Västernorrland counties. The rate of induction of labour or caesarean section (in the mother-generation) might be elevated because of admissions of complicated pregnancies and these conditions could therefore influence inter-generational correlations of prolonged pregnancy. The majority of daughters in the analysis of recurrence of prolonged pregnancy in subsequent births had mothers who delivered somewhere other than Umeå.
To evaluate possible selection bias in the mother-generation we used the data set prepared for comparisons across generations and calculated the relative risk of prolonged pregnancy at subsequent delivery for elder daughter if previous delivery was prolonged (RR = 2.2; CI : 2.4-3.2). This obviously did not differ to any major degree from the larger data set. Thus, we do not consider any major selection bias in the mother-generation.
The accuracy of records in the Swedish Birth Registry has been investigated earlier. 23, 24 A quality control of data collected 1974 and 1986, was performed, where the quality of each item in the register was independently assessed by the authors with a scoring scale of 1-3 (1 = poor, 2 = acceptable, 3 = good). Data on personal identification number, infant's personal identification number, date of birth, single/multiple birth and order in birth were scored as good, whereas the number of previous pregnancies and diagnoses during pregnancy were scored as acceptable. 23 A quality control of the contents in the local registry of births (Västerbotten and Västernorrland counties) has been performed. 25 Several events and outcomes of pregnancy have a familial component. Pre-eclampsia in pregnancy of mother is a risk factor for development of pre-eclampsia in pregnancy of daughter. 6, 7, 26 Newborns with low birthweight-for-gestationalage are more likely to have mothers who themselves had low birthweight-for-gestational-age. 3, 4 There is also a tendency of repeating reproductive outcome in subsequent deliveries, e.g. pre-term delivery, gestational age 5 and low birthweight. 27 Different factors such as twins, previous history of perinatal death, rhesus haemolytic disease, pre-eclampsia and recurrent haemorrhage may all act as confounding variables and reduce the likelihood of being delivered post term. 2 In our study only singleton deliveries in both generations were included. Postterm pregnancy is associated with an excess incidence of congenital malformation compared with delivery at term. 2 Parity has also been shown to influence the proportion of post-term birth with a considerable drop between primiparity and multiparity, 11 but our study indicated just a moderate drop of the prevalence of prolonged pregnancy at subsequent birth (Table 2) .
Earlier research has reported low correlation of all gestational age across generations (Ͻ0.1). 9 However, a recent study has presented results suggesting that there is a weak genetic effect of parental gestation on gestational age of 37 weeks or more. 10 In our study we found a moderate excess risk of prolonged pregnancy across generations in almost all comparisons and small attributable proportions overall (Table 3) . Exceptionally, a younger daughter presented a reduced risk of prolonged pregnancy at her first delivery if her mother had had prolonged pregnancy at delivery of her younger daughter (Table 3) . However, the risk for younger daughter at first delivery was elevated if mother had had a prolonged delivery with her elder daughter (RR = 2.4; CI : 1.0-6.0, not included in Tables). The relative risk of recurrence of prolonged pregnancy in subsequent birth was The authors also found a lower perinatal mortality rate among babies of mothers who repeated post-term births compared to mothers whose previous birth was not post term. We also investigated the perinatal and neonatal mortality among our subjects and found no obvious differences between the adverse outcome of term and post-term pregnancies. Furthermore, the small mortal number prevented further investigation of prolonged pregnancy as a risk factor for adverse outcome in subsequent delivery.
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Conclusions
An accurate gestational age is most important in clinical practice in directing attention to the perceived risks to the fetus of the post-mature syndrome or in avoiding unnecessary intervention. Earlier research has not investigated whether a risk for the daughter of having prolonged pregnancy was related to the mother having had prolonged pregnancy at the delivery of the daughter. Our findings, however, indicated a moderate excess of prolonged pregnancy across generations and also associations between deliveries in a family, although further research is required to settle this issue. We confirm earlier results that the relative risk of prolonged pregnancy in a subsequent delivery is approximately doubled. The population attributable proportions are small concerning recurrence of prolonged pregnancy across generations, but it is elevated in the individual when comparing previous to subsequent birth. Thus, it seems as if familial predisposition explains just a minor part of the occurrence of prolonged pregnancy in the population, but the individual expresses a disposition towards a similar outcome in a subsequent pregnancy which is the case for several other reproductive outcomes.
